The models neither converged nor were they confirmed. The reasons for and possible implications of this result will be discussed. We also tested, using various techniques, a causal model of the determinants of social course. The only significant predictors of 5-year social outcome turned out to be social development at psychosis onset and the socially adverse illness behavior of young men. The influence of the traditional predictors, age and gender, type of onset (chronic, acute), and symptomatology, was mediated by these two variables assessed at the end of the prodromal stage.
It has long been known that the first psychotic episode in schizophrenia is frequently preceded by a prodromal stage characterized by nonpsychotic symptoms and often also by cognitive and social impairment (e.g., Griesinger 1845; Kraepelin 1883; Sullivan 1927; Cameron 1938 ). This stage is followed by the emergence and a more or less rapid accumulation of psychotic symptoms, frequently associated with an increase in impairments. From early on (e.g., Sullivan 1927) , the search for consistencies in the sequence of symptom presentation at these initial stages of illness has been inspired by the hope of being able to recognize and treat the illness as early as possible. Cameron (1938) was also the first to estimate the duration of untreated illness: 83 percent of his patients had experienced a prodromal stage mat ranged from weeks to years before the onset of psychotic symptoms. These symptoms had preceded hospitalization for days or months, rarely years. In 1959, Janzarik described an early stage of "prepsychotic insufficiency" characterized mainly by negative symptoms, loss of interest and spontaneity, avolition, reduced perseverance, and emotional reactivity. He realized that this prepsychotic symptom pattern often reappears fairly unchanged after the remission of the psychotic episode. He concluded that the residual syndrome was a consequence of the underlying disease process. G. Huber (1966) and G. Gross (1969) confirmed this association. Using the Bonn Scale for assessing basic symptoms (BSABS; Gross et al. 1987) , Klosterkotter (1992a, b) described sequences of transition to "first-rank" psychotic symptoms.
Since the late 1980s several authors (e.g., Crow et al. 1986; Loebel et al. 1992) have studied the early course of schizophrenia from onset until first treatment contact. They have found mean durations of 1 year or more for the untreated psychotic stage (DUP) and of at least 2 years for the untreated prepsychotic stage (DUI) (Breieret al. 1991; Loebel et al. 1992; Hafner et al. 1995fc; McGorry et al. 1996; Johannessen et al. 1999) . A long DUP or DUI is frequently reported to be correlated with a poor outcome (Crow et al. 1986; Loebel et al. 1992; McGorry et al. 1996; Wyatt and Henter 1998; Ho et al. 2000) .
These findings are regarded as indicative of a chance for favorably influencing severity, course, and consequences of the disorder by early intervention (McGorry and Jackson 1999) . However, prerequisites for early intervention are an early detection of persons at risk and a prediction of psychosis onset as early as possible (Yung and McGorry 1996) .
Interesting early attempts to identify indicative patterns of sequence in incipient illness were the early-stage models proposed by Conrad (1958) and Docherty et al. (1978) . Both models are based on clinical observation of symptom development and behavior. Their core premise is that the sequence of illness stages is unidirectional and compelling, regardless of their duration and speed of development.
In the present contribution these two models will be tested empirically using a mathematical model on data for 170 from a total of 232 first illness episodes of schizophrenia showing a clear-cut prepsychotic prodromal stage. Since the two models do not pay much attention to the social course of the disorder, we supplemented the symptom-related stage models by a causal predictor model of the post-onset social course of schizophrenia. The precondition for adopting this approach was that data were obtainable on the temporal sequence of changes. The data on the study sample were collected retrospectively using the Interview for the Retrospective Assessment of the Onset of Schizophrenia (IRAOS; Hafner et al. 1992, \999b ) from onset until the first episode and after that point prospectively over 5 years and entered in a homogeneous time matrix. This procedure enabled us to analyze determinants of the social course of schizophrenia and their effects, as based on the level of social development, from illness onset until first admission and 5 years after.
Sample
A population-based study sample of 232 first illness episodes of broadly defined schizophrenia was collected from a semi-rural, semi-urban German population of about 1.5 million (International Classificaton of Diseases-9 [ICD-9] diagnoses 295, 297, 298.3, and 298.4) (for details see Hafner et al. 1993; Maurer and Hafner 1995) . For modeling the early course, a subsample of 170 patients (73% of the ABC sample) with an initial prodromal stage characterized by unspecific and/or negative symptoms was used. Table 1 shows the sequence of symptom onset, including time to first admission.
Methods, Instruments, and Procedure
Data on onset, social, and symptom-related course until first admission were collected retrospectively using the semi-structured interview IRAOS. Furthermore, psychopathology and social adjustment were assessed crosssectionally using the PSE (Present State Examination; Wing et al. 1974) , the Scale for the Assessment of Negative Symptoms (Andreasen 1983) , the Psychiatric Impairments Rating Schedule ) and the DAS (Disability Assessment Schedule; WHO 1988; Jung et al. 1989) . Besides detailed data on sociodemographic, educational, and treatment history, 56 nonspecific negative and positive symptoms from their first occurrence until first admission (present once, recurrently, or continuously) were assessed and for each patient entered in a time matrix with the help of anchor events (Maurer and Hafner 1995) . The course of illness following first admission was assessed prospectively in a representative subsample of 115 first episode cases at five followups-6 months, 1 year, 2 years, 3 years, and 5 years-after first admission using the same instruments and, additionally, the Followup History and Sociodemographic Description Schedule (FU-HSD; WHO 1980) . (Details on the sample, instruments, and procedures of the ABC study are given in Hafner et al. 1993 Hafner et al. , 1995fc, 1998 Hafner and an der Heiden 1999.) .
Social Course. Earlier descriptive results from the ABC study will first be briefly cited to define the time frame for model testing and to choose the determinants of the predictor model of social course. The mean age at which the first symptom of the disorder emerged-independent of symptom type or category-was 22.5 years for men and 25.4 years for women. Mean age at the subsequent milestones of the early illness course, too, showed a wellknown, significant gender difference of 3 to 4 years with first negative symptom occurring at 24.1 versus 26.7 years, first positive symptom at 26.7 versus 30.9 years, climax of the first episode at 27.8 versus 32.1 years, and first admission at 28.2 versus 32.2 years in men and women, respectively (Hafner et al. \995b, c) . Table 2 shows the ten most frequent initial symptoms. Two dimensions clearly predominate-(1) affective symptoms and (2) negative symptoms, including indicators of functional impairment-but there are no positive symptoms.
Given the early occurrence of functional impairment, we studied the further course of social impairment and assessed whether the patients showed objective social disadvantage. Possible social consequences of the disorder are determined not only by the age at which social disability emerges, but also by the baseline, i.e., level of social development at illness onset. For this reason we determined the patients' level of social development by assessing to what extent they fulfilled six key social roles typical of the age period of maximum risk for schizophrenia in developed countries: finished school education, finished occupational training, first employment, own accommodation, own Atofe.-AII items tested for sex differences. The source of this table is Hafner et al. 1995a, modified. 1 Based on closed questions, multiple counting possible. income, and marriage or stable partnership. Comparing a representative subsample of 57 patients with 57 controls matched by age, gender, and area of residence from the city of Mannheim, we found that at age determined by illness onset, patients and controls did not differ significantly in fulfilling the six social roles. Hence, at illness onset patients with schizophrenia were not yet socially disadvantaged in comparison with their healthy peers from the same population (Table 3) . At the time of first hospitalization, however, they fulfilled the social roles to a significantly lower degree than controls did, except for finished school education and occupational training, typical of a younger age. The gap was most pronounced in marriage and stable partnership.
Early Social Course. This finding underlines the fact that at the early stages of schizophrenia, long before treatment is sought, there is a substantial risk for social disability and its detrimental consequences (Hafner et al. 1999a) . After remission of the first psychotic episode, social disability-based on a DAS total score > 2-on average, persists, mainly showing a plateau (Figure 1) .
To demonstrate the impact of the social baseline, indicated by age at illness onset, on the individual social course we chose a global indicator of social functioning: the proportion of patients earning their living or financially independent (housewives were included in this category, if they were capable of fulfilling their tasks).
Figure 2 illustrates social development in three age groups-young (12 to 20), intermediate (21 to 35), and older (36 to 59)-determined by patients' age at illness onset. As expected, highly significant differences are plain to see: level of social development is rather low in the youngest and fairly high in the oldest group. Over the 11 years subsequent to illness onset, the youngest group displays no sustained upward trend. Their level of social development at the 5-year assessment after first admission is almost identical with their level at illness onset. This clearly indicates social stagnation at a low level, caused by the impairing effect the illness has during its early course on social development. In contrast, the oldest group showing a rather high level of social development at illness onset experiences rapid social decline, which begins as early as the prodromal stage of the illness and continues for some time thereafter. Two classic hypotheses view the social course of schizophrenia from the opposite perspectives: Kraepelin (1896) postulated social decline from an attained status, while Dunham (1965) in his nonstarter and Freeman and Alpert (1986) in their social stagnation hypothesis assumed that the disorder impedes further social development. But our data show that the level of individual social development at schizophrenia onset significantly depends on age: the younger the patients, the lower their level of social development at illness onset. Consequently, as demonstrated in Figure 2 , the two traditional hypotheses-Kraepelin's social decline and Freeman and Alpert's social stagnation-apply to different age-of-onset groups or baselines of social development.
Considering the 4-year gender difference in age at illness onset, it is reasonable to presume that in societies where men and women have equal educational opportunities, women's socioeconomic status at illness onset, and, hence, their baseline are superior to that of men's of the same age. A comparison of six key social roles fulfilled by men and women in Western societies confirmed the pre- 12-20 yrs.
first admission 1 year 3 years first psychotic 6 months 2 years symptoms sumed significant gender difference (Table 4 ). In contrast, the symptom-related medium-term course across the age groups showed no major gender difference (Hafner et al. 1998a (Hafner et al. , 1999c .
Looking for further gender differences that might affect social course and outcome, we compared the entire symptomatology of the first episode, controlling for multiple testing. While no differences emerged with the main disease-related variables-positive and negative core symptoms, type of onset, first symptoms, and symptomrelated course-a significant excess of eight socially adverse behavioral items was found for men (Table 5 ). In contrast, women showed a significant excess of only one socially favorable item (overadaptiveness/conformity) probably indicating their more pro-social behavior in schizophrenia and a significantly higher frequency of restlessness. The lifetime prevalence of alcohol and drug abuse, too, until first admission, was significantly higher among men than women. We presume that these are ageand gender-specific illness behaviors rather than symptoms of the disorder. This assumption is further confirmed by results from population studies on the topic consistently showing that conduct disorders, aggressive behavior, antisocial personality, and drug and alcohol abuse are overrepresented in adolescent and young adult males (Choquet and Ledoux 1994; Dopfner et al. 1997) . 
Generating and Testing Two Models for Predicting and Explaining Social Outcome at 5 Years After First
Admission. We first chose a two-step procedure for testing how the two variables we found in our descriptive analysis-poor social-role functioning and socially adverse illness behavior-predict medium-term social outcome (at 5 years after first admission), again operationalized by ability to earn one's living:
1. Level of social development at psychosis onset, operationalized by the number of nonfulfilled social roles at psychosis onset. 2. Socially adverse illness behavior in the first illness episode, operationalized by the behaviors listed in Table 5 .
The main illness-related predictors of social outcome, reflected in many studies-age, gender, symptomatology (PSE items), and type of onset (acute versus chronic)-were also included in our analysis. To test the predictive power of these variables we first performed a stepwise logistic regression analysis (Hafner et al. 1999c) . Fiveyear social outcome, operationalized by the proportion of patients able to earn a living, was significantly predicted only by the number of nonfulfilled social roles at psychosis onset and by socially adverse illness behavior at first admission. Age at illness onset, gender, type of onset, and symptomatology had no direct, significant effect beyond that mediated by the first two variables (Hafner et al. 1999c) (Figure 3) .
To test how age at illness onset and gender influence these mediating variables, we applied a path-analytical model (Figure 3 ). This analysis, yielding high to mediumsized partial correlations, confirmed that (female) gender has an effect not only on age at illness onset and through this variable on the level of social development at illness onset, but also (because of males' age-dependent adverse illness behavior) on the social dimension of illness behavior (Hafner 2000) . These secondary variables appeared to be responsible for the social consequences of schizophrenia.
Testing a Comprehensive Model for Predicting Social
Outcome at 5 Years After First Admission. This result conveys a plausible picture, more complex than traditionally presumed, of the determinants of social course and outcome. To describe all the possible associations in a comprehensive model on a higher level of abstraction, we chose a structural equation modeling (SEM) technique, formerly often referred to as causal modeling. It was applied using the computer program LISREL-8 (Linear Structural Relationship; Joreskog and Sbrbom 1993) . Unlike analysis of variance and multiple regression, which are concerned with means and correlations between observed variables, respectively, but do not offer a differentiation between observed and latent variables, SEM tests a priori specifications about the effects between variables and their directionalities (system of hypotheses) simultaneously allowing to define common domains of certain observed variables, that is, latent variables (Kline 1998) .
Although SEM is a priori, requiring the specification of an unequivocal model, it is not exclusively confirmatory and can assist in model generation when the initial model does not fit the data. It is repeatedly modified (sensibly relocating, deleting, or adding variables) and retested. Thereby it is aimed to "detect" a model that makes theoretical sense as well as has a reasonable statistical correspondence to the data (Kline 1998) . Figure 4 gives the initial model specification along with the variables that were entered in the model. As the result shows, the associations hypothesized attained significance (testing Ho: A = 0; x 2 = 370.88, df= 348, p = 0.19). This result explained about two-thirds of the variance in the data (goodness of fit index (GFI) = 0.80, adjusted GFI = 0.76, root mean square residual [RMR] = 0.23).
However, following changes as suggested by the modification indexes, a slightly different empirical model (Figure 5) was generated, which was even more supported by the data (x 2 = 280.31, df= 293, p = 0.69), but did add only 3 percent to the explained variance of the initial model (GFI = 0.82, adjusted GFI = 0.79, RMR = 0.16). Detailed statistics of each equation in the model-that is, path coefficients, their standard errors, and f-values-are given in Table 6 . As regards path coefficients, no general interpretative guidelines exist, because what may be considered a large effect in one area might be considered modest in another. However, some suggestions about the interpretation of the absolute magnitudes of path coefficients-that is, importance of a variable-are offered (Kline 1998) ; a common suggestion is to regard only those paths as necessary for the model equation that have a /-value greater than 1.96 and thus are significant at a 5 percent level (Backhaus et al. 1987; Joreskog and Sbrbom 1993) .
Two variables were dismissed from the model: "finished school at the time of the occurrence of the first psychotic symptom" and "overadaptiveness at the time of the first hospitalization." The first was dismissed because of a high correlation with "finished school at the time of the first sign" (Spearman's r = 0.54, p < 0.000)-with a mean age of 25.7 (± 10.1) at first sign, most patients had already concluded their school education before onset of illness. The second was dismissed because of a very low correlation with "restlessness at the time of the first hospitalization" (Pearson's r = 0.11, p = 0.26) that did not allow a representation by one latent variable.
Furthermore, age at first sign and gender were modeled not as single factors but as representations of a bio- logical determinant. Hence, the influence of gender on the latent variable "socially adverse illness behavior" was modeled only indirectly by distinguishing between the genders. As for the calculation, the variable "gender" was assumed to have "fixed" values rather than random ones, so there is no need to estimate the population distribution and its variance is not considered a model parameter. In addition, the influence of the stage of social development at first sign on the adverse illness behavior was considered. The first conclusion, a self-evident one, to draw from this model is that age at illness onset largely determines the level of social development. Gender influences not only age at illness onset and via this factor the level of social development, but also the social dimension of illness behavior. Level of social development at psychosis onset and especially socially adverse illness behavior in men are the two factors essentially determining 5-year social outcome.
Testing Conrad's and Docherty et al.'s Stage Models.
To test the clinical stage models of Conrad (1958) and Docherty et al. (1978) , the SEM approach was again applied as it allows the introduction of latent variables. Latent variables, being theoretical constructs, can represent a wide range of phenomena (e.g., different hypothesized stages of the clinical course of the disorder) and thus differ from factors derived from factor analysis (e.g., symptom dimensions as described by Liddle [1987a, b; Liddle and Barnes 1990] and Loffler and Hafner [1999] ), which account for pairwise but not higher order correlations between observed variables (Formann 1984) . For analyses, the time between first occurrence of a symptom and first admission regardless of its (non)persistence was considered. Because of the great interindividual variance in the duration of prepsychotic and psychotic symptoms before hospitalization and for reasons of interindividual comparison, these data were z-transformed separately for each patient with exclusion of symptoms never present in the individual course. These systematically missing data were handled with pairwise deletion in the SEM calculation process.
Conrad's Stage Model.
On the basis of clinical data on 107 young soldiers admitted in wartime to a military hospital because of schizophrenia, Conrad postulated four stages of beginning and two stages of remitting schizophrenia. The latter two were not included in our analysis.
He called the first, purely prodromal stage "trema" and reported that it could last for years. Trema is mainly characterized by uncertainty, depression, suspiciousness, anxiety, and social withdrawal. The second stage, "apophany," is marked by the appearance of psychotic symptoms and dere- alization. Insight and reality control are lost. The next stage is called "anastrophae": formal thought disorders occur, and unexplainable experiences are attributed to external causes in secondary delusions. The fourth "apocalyptic" stage is identical with a full-blown, severe psychosis. It involves disorganization, severe anxiety, restlessness, and catatonic symptoms. Table 7 shows the IRAOS items attributed to the symptoms described for each of Conrad's four stages. It serves as the initial specification of his stage model. Docherty et al. (1978) had formulated their five-stage model on the basis of three case descriptions and a survey of available literature, including Conrad's work. According to their model, the illness begins with a stage of overextension, characterized by experiencing a sense of being overwhelmed and first signs of cognitive impairment. It is followed by restricted consciousness involving apathy, social withdrawal, hopelessness, and somatization. The third stage is disinhibi- tion, marked by hypomania, dissociation, and reduced impulse control. It is followed by the onset of full-blown psychosis, "psychotic disorganization," characterized by positive and catatonic symptoms and disorganization. The final stage, "psychotic resolution," is defined by a psychotic organization that involves the development of a systematic delusional system or a massive denial of all unpleasant affect and responsibility. Table 8 
Stage Model of Docherty et al.

Conclusions
The tested interaction model of the determinants of the medium-term social course of schizophrenia yielded a clear-cut result: the disorder alone is not responsible for social outcome 5 years after first admission. Further causal factors are individual social development and its level at psychosis onset (baseline), the higher age of illness onset in premenopausal women, illness-related impairment, and age-and gender-related socially adverse illness behavior. This interaction model also explains the poor mediumterm social course of schizophrenia in men. It is determined by the higher age of onset-probably related to a protective effect of estrogen-and the resulting more favorable social conditions at illness onset in premenopausal women on the one hand and the socially adverse illness behavior of young men with schizophrenia on the other. In addition, the medium-term social course of schizophrenia is clearly poorer in young male patients than in their female counterparts. With increasing age and after menopause the situation is clearly reversed, as our descriptive analyses showed (Hafner et al. 1998a ). But it is not clear to what extent the social components included in this model are applicable to other than Western cultures. Our analyses failed to confirm the models of the early stages of schizophrenia proposed by Conrad (1958) and Docherty and colleagues (1978) . There are several reasons for this result: Conrad's model is based on a highly selective clinical group-young soldiers with acute psychosis-and that of Docherty et al. has a very small data base. Neither Conrad nor Docherty and colleagues give a clear description of the symptoms and their selection. For this reason, the operationalization of the two models with IRAOS symptoms is somewhat arbitrary. Furthermore, some symptoms considered in the models have no equivalent in the IRAOS; for example, dissociative phenomena as part of "disinhibition" in Docherty et al.'s model, and changes in severity, such as in the level of anxiety as proposed in both models, could not be modeled.
Another problem arises from the systematically missing data due to individual clinical pictures for which no statistical "fix" exists (Kline 1998) . Choosing pairwise deletion as the best of all insufficient options to handle this problem-listwise deletion would have resulted in no data, and imputation of mean scores would have resulted in a great distortion of the symptom patterns-produced nonpositive definite covariance matrices with mathematically out-of-bound values that caused estimations to fail and led to the dismissal of the respective variables from the model. And the high interindividual variance even in the z-transformed data with standard deviations between 1.5 for "pains and aches" and 0.3 for nonacoustic hallucinations leads to rather small bivariate covariances, thus impeding mathematical proof of the model.
A theoretical problem is presented by the model assumption of a subtype-independent, general, and unidirectional sequence of illness stages. Considering the variance in the clinical picture and course, different transition models might have to be described for subgroups of patients differing, for example, in psychopathology, time course, and/or etiology. An indication toward this might be given by the empirical, modified model of Docherty et al.'s model; it was not possible to model "psychotic resolution," mainly characterized by manifest and systemized delusions as a subsequent stage of a "psychotic disorganization" with psychotic thought disturbances and hallucinations. Instead, both latent variables or stages had been modeled as alternative outcomes of the stage of "disinhibition" represented by nonpsychotic thought and perception disturbances.
Although a valid stage model of symptom development in schizophrenia is still lacking, it has become clear that cognitive and social dysfunctions and, parallel to them, functional impairment increase as early as the early illness course leading to considerable social consequences before the first treatment contact. In view of this finding, early intervention research seems reasonable. It is spurred by the hope that by reducing, averting, or at least delaying disruption in social functioning, social decline can be halted and/or social development promoted in illness.
Considering the great variability of the duration of the early illness course, Conrad's and Docherty et al.'s uniform stage models of early illness course have to be questioned. Just in case no uniform pattern of sequence of symptom development exists, we should focus more on the gradients of accumulation and severity of symptoms and impairments.
But efforts of early detection and prediction that focus on rather general indicators of the evolving disorder are made at the cost of specificity in determining the risk. Predictions based on such tools might yield a whole spectrum of psychoses. This approach is acceptable, if the aim is to obtain an indication for early intervention with therapeutic measures targeted only on current symptomatology-for example, depression, cognitive and social dysfunctions, and problems of everyday life. However, for the administration of antipsychotic medications, a sufficiently reliable recognition of psychotic symptoms and risk of schizophrenia is indispensable. For this reason, efforts aiming at a prospective validation of instruments for early recognition which are based on symptom patterns and gradients of change in functioning and are of sufficient prognostic accuracy continue to be a method of choice, irrespective of the question whether the existence of a generally valid sequence of stages can be demonstrated in the early illness course or not.
